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(54) rMflPOM EXAH 14H ECKAH AOPHWPYIO- 

ujah ro/iOBKA am paclliupehhh roo- 

PUPOBAHHOfO n/lACTblPfl B OBCAflHOfl 
KOJIOHHE 

(57) TMAPOMexaHMMecicafl AOpHwpyiomafl rono- 
bk3 aaa pactunpeHun ro<t>pvfpooaHHoro n/ta- 
CTbipn b o6caAHOti no/iotine. AopHwpy»oiua« 
ro/iOBKa coAepxwT xoHyc-nyancoH c npOAOAb- 

HblMM npo4>M^bHWMH K3H3BK3MM, KOpnyC C C3~ 

MoynAOTHRiomeMCA Tpy6M3Tow Ana4>pa r MOii, 
CTyneHMaTWMH b nonepennoM C€*iennn OKHa- 
mh w paaMeiueHH b»Mti b hmx buabmjkh wmh cex- 
TOpa mm , cTyneHMaTWMn b nonepeMHOM 
ceMeHMM. 4 ma. 



H3o6peTeHne othocmtca k ycTpoftCToaM 
Ann peMOHia o6caAHbix koaohh hc^trhux. ra- 

30BWX M APyrMX CKB3XCMH C Ue/1bfO B0CCT3H00* 

neHMfl repMeTMMHOCTM h ynpoHHeHMfl ctchkm 
jcoaohhu nyTeM ycTdHOBKM CTBAbHoro nnacTbi- 
pn m co3AaHM« HanpAKeHHOft cncteMM o6cba- 
m3a Tpy6a - nnacTbipb. 

UeAb M3o6peTeHM» — yeeiiMHeHMe 3<t>4>ex- 

TMBHOCTM pa60Tbl rOAOBKM 33 CMCT yBBAMMBHMfl 

paAwa/ibHoro ycMAMA na cerropa u ysenme- 
hmb cpona cnyxGw. 

Ha 4>Mr. 1 npeACTaB/ieHd AopHMpyiomafl 
roiiOBica, npoAOnbHUft pa3pe3. b TpaHcnopT- 
hom nonoKeHMw; na <t>wr. 2 - AopHMpyiouiaA 
ronoBKa. o6iumm bma. a pa6oseM noAOxeHnw; 
Ha 4>nr. 3 - to xe. nonepe^HUM pa3pe3 npu 
pacujupeMMM ceicTopOB b Tpy6e c MMHMManb- 
hoR ToniuMHOM CTeiiKM: Ha 4>nr. 4 - to *e. 
nonepeMHuA pa3pe3 npu npMxaTMM n/iacTbipa 

B Tpy6e C MBKCMMaAbHOH TOAIUHHOH CTBHKH. 

rHApoMexaHMMecKan AOpHH pytoiuan rono- 
BKa coctomt M3 icopnyca 1 c okh3mm, Bbinon- 



HCHHOrO B BMAe ynopHblX <}>AdHUeB 2 M MMAMH* 

Apa-K/ieTKM 3, 3aKpenneHHOM Me*Ay 4>Aanua- 
mm. 0kh3 xopnyca BbtnoAHenbi CTyneHMaTWMM 
b nonepeMHOM ceweHMM. Ha nycTore/iOM 
CTBOAbHOH M3CTM xopnyca raWKOM 4 3dTAHyTbi: 
KOHyc-nyaHCdH 5, ynopnue <J>AaHUbi 2 w uw- 
AMHAP-KneTKa 3. LUinMMAP-KAeTica 3 4>MKCupy- 
eTCfl Ta k mm o6paaoM ( hto nAocxocTM 

CMMMeipMM OKOH KOpnyCd M yCT3HOBAeHHUX B 

HMxcTyneHHaTbtx b nonepesHOM HanpaBAeHMM 

CCKTOpOB 6 COBMemeHbl C nAOCKOCTAMM chm- 
MeTpMM npOAOAbHblX npO<(>MAbHblX KdHaBOK 

KOHyca-nyaHCOKa 5. Ha CTBonbuow Macm rop- 
nyca noA uhamhapom-kactkcm 3 m cexTopaMM 
6 pa3MemeHa caMoynnoTHRtomawcfi Tpy6na- 
tar AMa^parMa 7. BaaMMOAeMCTBytotAan c 

60/1bUJMMM CTyneHRMM CeKTOpOB 6. 

YcTpoMCTBo pa6oTaeT cneAyioiAMM o6pa- 
30m { 4>Mr. 2). 

ripn cnyejee b oocaAHyio Kononny 8 hmxc- 
hmm kohbm ro4>pMpoB3HMoro n/iacTbipR 9 pac- 
nonoxen Ha Konyce-nyaHCOHe 5. npnneM 
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BorMyTwe nym* nnacTwpR BeeAeHbi m ynnpaiOT- 
e npoAonbHbie npo<t>MAbHue xaHdBKii xoHy- 
nyaHCOHa. rinacTbipb nanei hs unaHrw 10 

rt ero oepxHwa xoHea 4>nxcMpyeTC» topuom 

CMAOByX UM/IMHAPOB A0pH3 MAM fMAP0MeX3- 

HMnecKoro picopn. 

npM co3AaHMM pa6oMero AaoAeHM* ao- 
pHMpyioma* ronoBKa bxoamt b n/tacTbipb. pac- 
imipaa ero ao nnoTHoro xoHTaxTa c o6caAHOfl 
tpy6o&. noA Aaa/ieHueM caMoynAOTH»K)tUMe- 
c<i kohuu uM/iMMAPMHecKOft AMa<t>parMbi 7 
oaotho npw*MM3K>TCfl x cteHxaM JTiyxoro yr- 
jiy6neHM« A. co3AaBa« repM8TMMH0CTb b pa6o- 
Meft xaMepe npaxTMMecxM 6e3 paAwa/ibHoro 
pacumpeKMfl. 

UeHTpa/ibHaR MacTb AMa<t>parMW 7, pac- 
tuvipjwicb, B03AeftCTByeT Ha BUABM>xHwe cex- 
TOpw 6. npvDXMMaw mx x HeAOXMMaM rinacTbipR 
(<|>Mr.2). 

Clpw 3tom ocTaAbHasi nacTb pacuunpmo- 
meftcfl Awa^parMW ynwpaeTCw b HenoABMX- 

Hy K> BHyTpeHHKDIO • TlOBepXMOCTb 

UM/iMHApa-xneTxit. . 

Pa6o4we 4>yHxuMM nepeneceHu Ha 6o/iee 
npoMHyw m Ao/irbBeMHyio UMAMHAPMnecxyio 
MacTb Awa<t>parMbi. 

. Un/iMHAPMMecxan Awa<t>parMa, pacwMpn- 
«cb. ynnpaeTCR MacTbK) CBoeft BHeumea no- 
apxHOCTw b uvwMHAp-x/iCTky. B pe3y/ibTaTe 
Ha A*iait>parMe b03hmk3K>t np«MoyroAb H ye 
BwcTynw mam BnaAMHW (b 33bmcmmoctm ot cre- 

neHM BWABHXCeHUH CeXTOpOB). COOTBGTCTByK)* 

mwe^onopHOft noBepxnocTM ocHoaaHMq 
xa*Aoro cexTopa. Be/iwMMiia ouABMxeHM* 
ccxtopa xo/ie6neTC« b 3aBMCMM0CTM ot toaiam- 
Hbi ctchkm o6caAHOM Tpy6u, HanuMwn mam ot- 
cyTCTBMR nnacTwpfl. 

Ha <J>wr. 3 w 4 noxa3aHW npeAeAbHbie cny- 
M3M BWABMJKeHMB cexTopOB noA H3rpy3xo&: 
npw pactuwpeHiiH b Tpy6e c MMHMMaAbHOft toa- 
mviHOM ctchxm (4>nr. 3)mb Tpy6e c MaxcuManb- 
hom toaiumhom ctchkm c ruiacTwpeM (<t>Mr. 4). 
YcTynu. xoTopbie npw stom o6neraeT am3<J>- 
parMa no nepMMetpy onopnoft noaepxHOCTM 
ocHosdHHR cexTOpa. ne npeBbiuiaiOT 3-35 mm. 
npvi crnaxeHHwx xpoMxax m MMHMMaAbHbtx 
aasopax b oxHe Me)KAy cexTOpOM m xopnycoM 
MCxnwMaeTcn npvmMHa 6bictporo pa3pyweHMfl 



peawHW Awa<t>parMw: 33TexaHue m nocAeAyto* 
mee 3ameM/ieHMe. flaxe b cnyvae nop«B3 am- 
a<|>parMbi Ha ycTyne (nocne aamtcai^hom 
3KcnnyaT3unw) b ro/iOBxe yAaeTCfl nerxo boc- 
5 cTSHOBHTb Heo5xoAWMoe AaBncHwe m aaaep- 
uuMTb ycTaHOBxy nnacTbip» 6e3 aBapwft m 
ocno>KHeHMft. npw nopuBe Ana<t>parMU yieMxa 

XMAKOCTM 003M0)KHa TOilbKO Mepe3 3330pbl B 

OKHe Me^Ay cexropoM m xopnycoM. Rpw xoao- 



10 bom nocaAKe ceicropa b okhc cyMMapH3« n/i^- 
m3A»> 333opoB He npeBbiujaeT 20-40 mm . 

YHMTUBBn 50AblllOW K03Xt)<t)WUMeHT conpoTMB- 

neHMn y3xoro meneBMAHoro 3a3opa m nepe- 

XPWTMH OCHOBHOW eTO SaCTM pe3MHOM 

15 Awa<t>parMU, neo6xoAMMoe AaBneHwe moxct 

. 6WTb AerKO BOCCTaHOBAeHO HC3HaMWTCAbHb!M 
hOBUUieHMeM npOW3BOAMTeAbHOCTM HacocHo- 

roarperata. 

CyMMapnoe paAwaAbnoe ycwAMC. pa3BW- 
20 BseMoe toaobxom. nepeAaeTCfl ne hs 12, a iia 
6 BbiABHXHbix cexTopoB. CAeAOBaTCAbHO. npw 
3tom xe pa6oMeM AaBAenuM ycwAwe paAwaAb- 
Horo B03AeftCT8w« cexTopa Ha HeAOXMM ro<t>- 
pbi B03pacTaeT o Aaa paaa, mto rapaHTMpyeT 
25 noAHoe npHxame nAacrwpw. 

(Dopwyna M3o6peTCHMfl 

rwAPOMexaHMMecxan AopHwpyiomaji toao- 
30 Bxa aa« pacujwpeHHH ro<t>pwpoBaHHoro has- 

CTbipfl, B OGcaAHOA XOAOHne. BXAI0MaK)lU3» 

xonyc-hyaHCOH c npoAOAbHUMM npo4)MAbHW- 
mm xaHaexaMw, xopnyc c pa3MemeHHMMH b 
h6m caMoynAOTHRK>meMC« Tpy64aT0ft Awa<J>- 
35 parMOft m BUABMttMMMw cexTOpaMM. CTyneHMa- 

TblMM B ^eneHMM, yCTaHOBAeHHWMM c 
B03MOXCHOCTbK> B33MMOAeMCTBMA 60AbUJeM 

cryneHbio c Awa^psrMOH. oTAMMaiomaflCfl 
TeM, mo, c ue/ibio yaeAViMeHMjj 3<JmJ>cxtmbhoctm 
40 pa6oTw roAOBKM 3a CMeT yaeAMMeHM* paAwaAb- 
Horo ycMAM» na cexTopa m yseAMMeHM» cpoxa 
CAy)x6w, BUABwacHbie cexTopa awnoAMeHw 
* CTyneHMaTWMM b nonepesnoM ccmchmm, a xop- 
nyc MMeeT cTyneHMaTwe b nonepeMHOM cese- 
45 hmm oxHa noA BUABMXHwe cexTopa. npMMeM 
nAoexocTM cMMMeTpwvi okoh xopnyca m npo- 
AonbHbix npo<t>MAbHwx xdHaBOK KOHyca-nyaH- 
coHa coBMemeHu. 
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86.01.06 86SU-4003368 (92.07.07) E21B 29/10 
HydranochonkaJ heod lor •xpcnslon off corrvoot od patch In cosing 
spring • hat stoppad ■actor* matching similar hoofing and profiled 
grooves of conical punch 
C934M211 

Addnl. Daia: PfcTROV S F, IEDYASHOV O A, KISEIMAN M I 






Enhanced efficiency of the head for expanding the corrupted patch 
to due to the Increased thrust on the sectors, and Its longer service 
Ufe The extendable sectors are of stepped design matched by the 
steps of the housing. The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 

aU * n€ The hydromechanlcal head Is lowered In the casing string (8) 
so that the lower end of the corrugated patch (d) is on the cone-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch Is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel, 
^pressure forces the cylindrical diaphragm (7) to bear on the 
U of the blind recess ensuring hermetic! ty of the working space. 
USE /ADVANTAGE - Repair of casing strings of oil. gas and 

1 other boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 

j BU1.2S/7.T.92. <*pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for the same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Russian original for figure] [see Russian original for figure] 



Fig. 1 

Fig. 2 
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Fig. 3 



[see Russian original for figure] 
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